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Title compds. I [Y - CRaRb(CH2)n> V - CH2, NH, O; X - O, NH, CH20, etc.; 
Ra, Rb - H, alkyl, haloalkyl; Rl, Rl' - H, alkyl, cycloalkyl, etc.; R2, 
R2\ R2*\ R2"' - H, alkyl, OH, etc.; n - 0-2] and their pharmaceutical^ 
acceptable salts and formulations were prepared For example, 
dihydrobenzoxazinone II was prepared from 2-amino-5-methoxyacetophenone in 
5-steps. Of note is the combination of compds. I with long-acting 
beta-2-agonists for treatment of respiratory diseases. 
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AB The present invention relates to the use of MRP 4 inhibitors for the 

treatment of respiratory diseases, pharmaceutical compns. containing them 



and 



processes for the preparation thereof. 
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AB The present invention relates to new medicament combinations which contain 
in addition to one or more, preferably one, betamimetic, at least one 
anticholinergic and at least one PDE-IV inhibitor processes for preparing 
them and their use as pharmaceutical compns. 
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2006:1090228 CAPLUS 
146:54693 

Bridging Chemical and Biological Space: "Target 
Fishing" Using 2D and 3D Molecular Descriptors 
Nettles, James H. ; Jenkins, Jeremy L.i Bender, 
Andreas* Deng, Zhan; Davies, JohnW.; Glick, Meir 
Lead Discovery Informatics, Lead Discovery Center, 
Novartis Institutes for BioMedical Research Inc., 
Cambridge, MA, 02139, USA 

Journal of Medicinal Chemistry (2006), 49(23), 
6802-6810 

CODEN: JMCMAR; ISSN: 0022-2623 
American Chemical Society 
Journal 
English 

AB Bridging chemical and biol. space is the key to drug discovery and 
development. Typically, cheminformatics methods operate under the 
assumption that similar chems. have similar biol. activity. Ideally then, 
one could predict a drug's biol. function (s) given only its chemical 
structure by similarity searching in libraries of compds. with known 
activities. In practice, effectively choosing a similarity matric is case 
dependent. This work compares both 2D and 3D chemical descriptors as tools 
for predicting the biol. targets of ligand probes, on the basis of their 
similarity to reference mols. in a 46 000 compound, biol. annotated chemical 
database. Overall, we found that the 2D methods employed here outperform 
the 3D (88t vs 67% success) in correct target prediction. However, the 3D 
descriptors proved superior in cases of probes with low structural 
similarity to other compds. in the database (singletons). Addnl., the 3D 
method (FEPOPS) shows promise for providing pharmacophore alignment of 
the small mols.' chemical features consistent with those seen in exptl. 
ligand/ receptor complexes. These results suggest that querying annotated 
chemical databases with a systematic combination of both 2D and 3D 
descriptors will prove more effective than employing single methods. 

REFERENCE COUNT: 54 THERE ARE 54 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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Preparation of phenoxyphenylpyrrolidones for treatment 
of HIV infection. 
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IRM LLC, Bermuda 
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AB Title compds. [I; Rl, R5 - H, cyano, halo, (substituted) alkyl, alkenyl, 
OR8; R8 - (substituted) alkyl, haloalkyl; R2, R4 - H, halo, cyano, 
(substituted) alkyl; R3 - H, cyano, alkyl j R6 - fused Ph heterocyclyl, 
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pyridine N-oxide, pyridyl, pyridone, (substituted) Ph; R7 - halo, alkyl, 
alkenyl, alkynyl] , were prepd. as inhibitors of HIV in cells (no data). 
Thus, 3-amino-5- [4-1 4-chloro-3-(2-chloro-6-cyanophenoxy) phenyl) -2- 
oxopyrrolidin-l-yl] indazole-l-carboxamide was prepd. in many steps. 
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Synthesis and evaluation of N-aryl pyrrolidinones as 
novel anti-HIV-1 agents. Part 1 

Wu, Baogeni Kuhen, Kellii Ngoc Nguyen, True; Ellis, 
David? Anaclerio, Beth; He, Xiaohui; Yang, Kunyong; 
Karanewsky, Donald; Yin, Hong; Wolff, Karen; Bieza, 
Kimberly; Caldwell, Jeremy; He, Yun 

Genomics Institute of the Novartis Research Foundation 
(GNF), San Diego, CA, 92121, USA 
Bioorganic & Medicinal Chemistry Letters (2006), 
16(13), 3430-3433 • 
CODEN: BMCLE8 » ISSN: 0960-8 94X 
Elsevier B.V. 
Journal 
English 

CAS REACT 145:167034 
The synthesis and preliminary structure-activity relationship of a series 
of pyrrolidinones are described. These pyrrolidinones have been 
characterized as novel non-nucleoside reverse transcriptase inhibitors 
(NNRTIs) which are highly potent against wild-type and drug-resistant 
human immunodeficiency viruses (HIV-1) . 
REFERENCE COUNT : 7 THERE ARE 7 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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AB Title pyrrolidinones compds. I (Rl - alkyl, wherein optionally 1 or more 
CH2CH2 groups are replaced by CH:CH or C.tplbond.C, (un) substituted 
cycloalkyl, aryl, arylalkyl, aryl-alkenyl, (un) saturated heterocyclyl, 
heterocyclyl-alkyl, etc, J R2 - (un) substituted alkyl? R3 - C(:0)R4; 
CH2C02R5, (CH2)nSR5, etc, j R4 - (un) substituted alkoxyalkyl, cycloalkyl, 
aryl, arylalkyl, etc.i R5 ■ H, (un) substituted alkoxy/alkyl, cycloalkyl, 
aryl, etc.), were prepared The invention compds. exhibited improved 
phosphodiesterase 4 (PDE4) inhibition as compared to compds. such as 
rolipram and showed selectivity with regard to inhibition of other classes 
of PDEs. Selected I blocked the human PDE4 mediated conversion of cAMP to 
adenosine with IC50 values < 10 nM. Thus, I and their pharmaceutical 
compns. are useful for enhancing cognition and treating psychosis, 
allergic conditions, or inflammatory disease (no data). Thus, 
(4S) -1-{N- (4-ethoxycarbonyl-thiazol-2-yl)aminocarbonylmethyl) -4- (4-methoxy- 
3- (3R) -tetrahydrofuranyloxyphenyl) -2-pyrrolidone was prepared and tested in 
vitro and in rats as phosphodiesterase 4 inhibitor. 

REFERENCE COUNT: 3 THERE ARE 3 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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OTHER SOURCE (S) : MARPAT 144:239931 

AB The present invention relates to novel pharmaceutical compns. comprising 
at least 1 EGFR kinase inhibitor and at least one addnl. active compound 
selected from B-2 mimetics, steroids, PDE-IV inhibitors, p38 MAP 
kinase inhibitors, NK1 antagonists and endothelin-antagonists, processes 
for preparing the compns. and the use thereof as drugs in the treatment of 
respiratory or gastrointestinal complaints, as well as inflammatory 
diseases of the joints, the skin or the eyes. Thus, an inhalable powder 
contained an EGFR kinase inhibitor 150, forraoterol fumarate di hydrate 50, 
and lactose 12,300 mg/capsule. 
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The present invention relates to novel pharmaceutical compns. based on PDE 
IV inhibitors and salts of glycopyrrolate salts, processes for preparing 

i 

and their use in the treatment of respiratory complaints. Thus, a 
formulation contained a glycopyrrolate salt 60, AWO 12281 200, lactose 
12240 ng/capsule. 
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KB A novel Pd-catalyzed four- component assembly baaed on allenylboronate 

platform was developed by which privileged allylic amine structures can be 
constructed in a regioselective, stereoselective, and diversity- oriented 
manner. The boryl group acts not only as a useful group that can be 
transformed to various functional groups afterward but also as a 
stereochera. controller in the generation of key (n-allyl) palladium 
intermediates. Thus, reaction of the allenylboronate pinacol ester I with 
Phi and morpholine in toluene containing EtN(CHMe2) 2, Pd2(dba)3, and 
tris (2-furanyl)phosphine at 80* for 24 h gave a cis aminoalkenyl 
boronate intermediate which reacted with 4-IC6H4COMe in toluene/H20 

containing 

Cs2C03 at 90* for 24 h to give 73% (Z) -morpholinodiphenylethene II. 

A short synthesis of rolipram (selective phosphodiesterase^ inhibitor) 

was demonstrated. 
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AB The present invention relates to a pharmaceutical composition comprising 
one or 

more compds. of formula I wherein n denotes 1 or 2; Rl denotes hydrogen, 
halogen, Cl-C4-alkyl or -0-Cl-C4-alkyl; R2 denotes hydrogen, halogen, 
Cl-C4-alkyl or -0-Cl-C4-alkyl; R3 denotes Cl-C4-alkyl, OH, halogen, 
-0-Cl-C4-alkyl, -O-Cl-C4-alkylene-CO0H, -0-Cl-C4-alkylene-CO-0-Cl-C4- 
alkyl, and at least one other active substance for the treatment of 
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respiratory diseases. The second active substance can by an 
anticholinergic, a phosphodiesterase IV inhibitor, a steroid, a LTD4 
antagonist or an EGFR inhibitor. 
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Di rhodium catalyzed intramolecular enantioselective 
C-H insertion reaction of N-cumyl-N- (2-p- 
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Liu, Wei-Jun» Chen, Zhen-Liang> Chen, Zhi-Yongi Hu, 
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Journal 
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CASREACT 143:59765 
Cumyl (CMe2Ph) was used as an N-protecting group for the intramol. C-H 
insertion reaction of a a-diazoacetamide. Excellent 
chemoselectivity (>98:2) in C-H insertion over the aromatic addition of 
N-cumyl-N- (2-p-anisylethyl) diazoacetamide was obtained with 
Rh2[ (4S) -MEOX] 4 catalyst in moderate enantioselectivity (531 ee) . The 
reaction was successfully applied in the synthesis of (-) -rolipram in 151 
total yield. 
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AB The present invention relates to pharmaceutical compns. based on PDE IV 
inhibitors and salts of a novel anticholinergic, processes for preparing 

them 

and their use in the treatment of respiratory complaints. For example, 
scopine 9-raethylfluorene-9-carboxylate methobromide was prepared and 
formulated into inhalable powder containing the drug 80 »xg, AWD-12-281 200 
fig, and lactose 12220 ng per capsule. 
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AB A pharmaceutical composition comprises: (a) a compound of formula I wherein 
X- is 
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an anion with a single neg. charge; and (b) a PDE IV inhibitor, or an 
enantiomer, mixt. of enantiomers, racemate, solvate, or hydrate thereof. 
A processes for prepg. them, and their use in the treatment of respiratory 
complaints is also disclosed. A suspension aerosol contained I bromide 
0.050, AWD-12-281 0.060, soya lecithin 0.2 and TG 134a:TG 227 (2:3) q.s. 
100*. 
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AB The polarizability of a mol., an important phys. property, is currently 

attracting our attention particularly in the area of QSAR for chemical-biol. 
interactions. In this report, the polarizability effects on 
ligand-substrate interactions has been discussed in terms of NVE (number of 
valence electrons) using additive values for valence electrons and the 
formulation of a total number of 51 QSAR. The QSAR model can be illustrated 
by Eq. I. log 1/C - a (NVE) ± constant 
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AB Title pyrrolidinones compds. I [Rl - alkyl, wherein optionally 1 or more 
CH2CH2 groups are replaced by CH;CH or C.tplbond.C, (un) substituted 
cycloalkyl, aryl, arylalkyl, arylalkenyl, (un) saturated heterocyclyl, 
heterocyclylalkyl, etc.; R2 - (un) substituted alkyl; R3 - C(:0)R4; 
CH2C02R5, (CH2)nSR5, etc.; R4 - (un) substituted alkoxyalkyl, cycloalkyl, 
aryl, arylalkyl, etc.! R5 - H, (un) substi tuted alkoxy/alkyl, cycloalkyl, 
aryl, etc. J were prepared The invention compds. exhibited improved 
phosphodiesterase 4 (PDE4) inhibition as compared to compds. such as 
rolipram and showed selectivity with regard to inhibition of other classes 
of PDEs. For example, reacting 4- (3-cyclopentyloxy-4-methoxyphenyl) -2- 
pyrrolidinone with 2, 3-dif luorobenzyl bromide gave II in 701 yield. 
Selected I blocked the human PDE4 mediated conversion of cAMP to adenosine 
with IC50 values < 10 nM. Thus, I and their pharmaceutical compns. are 
useful for enhancing cognition and treating psychosis, allergic 
conditions, or inflammatory disease (no data) . 
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AB The present invention relates to inhibition of viruses, e.g., HIV using 
pyrrolidones I and compds. related to pyrrolidones I [Rl - H, alkyl, 
cycloalkyl; R2 - (un) substituted Ph, CH2Ph, cycloalkyl; R3 - 
(un) substituted pyridyl, pyrimidinyl, pyrazinyl, Ph] . The invention 
further relates to methods for identifying and using agents, including 
small mol. chemical compns. that inhibit HIV replication in a cell, as well 
as to methods of prophylaxis, and therapy related to HIV infection and 
related disease states such as AIDS. Preparation of the compds. I is 

described 

in 28 synthetic examples. Thus, reacting 4- (3-cyclopentyloxy-4- 
methoxyphenyl) -pyrrolidin-2-one with 3-bromobenzonitrile in the presence 
of potassium phosphate and trans-1, 2-cyclohexanedi amine in DMF/dioxane 
followed by treating a solution of the resulting benzonitrile with 251 NaOH 
solution, and then with 351 H202 afforded II. 
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AB A facile synthesis of rolipram I via stepwise [3+2] annulation and 

desulfonated hydrolysis was reported. Base-induced coupling/cyclization 
reactions of a-sulf onylacetamide with (Z) -2-bromoacrylic ester 
yielded three contiguous centers on the pyroglutamate system with 
trans-trans orientation as the one-pot key step. The structure of 
pyroglutamate system was determined by single x-ray anal., [monoclinic, 

P21/C a 

. 13.12*9(3), b 13.405(2), c 18.276(2)A, p 101.28(1)*, V 
3154.2(9) A3, Z 4], 
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AB Title compds. I (X - O; Rl - alkyl, cycloalkyl, heterocyclic, etc.; R2 - 
alkyl; R3 - H, alkyl, cycloalkyl, arylalkyl, etc.] are prepared For 
instance, Me 3- (3-benzyloxy-4-methoxyphenyl) -4-nitrobutanoate is converted 
to 3-benzyloxy-4-methoxyphenyl (MeOH, NiC16, NaBH4 , 30 min, 0*) and 
subsequently debenzylated (MeOH/CH2C12, H2-10I Pd/C, 20 psi, 8 h) . This 
intermediate is then coupled to 4-chlorophenylboronic acid (CH2C12, 
Cu(OAc)2, Et3N, 18 h) to give II. I exhibit improved PDE4 inhibition as 
compared to rolipram and show selectivity with regard to inhibition of 
other classes of PDEs. 
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TITLE: First highly regio- and diastereoselective [3+2} 

cycloaddition of chiral nonraceraic Fischer carbene 
complexes with azomethine ylides: an enantioselective 
synthesis of (+) -rolipram. (Erratum to document cited 
in CA136: 37716) 

AUTHOR(S): Barluenga, Jose; Fernandez-Rodriguez, Manuel A.; 

Aguilar, Enrique; Fernandez-Mari, Felix; Salinas, 
Alejandro; Olano, Bernardo 

Instituto Universitario de Quimica Organoraetalica 
"Enrique Moled", Unidad Asociada al C.S.I.C. 
Universidad de Oviedo, Oviedo, 33006, Spain 
Chemistry--A European Journal (2001), 7(20), 4323 
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Wiley-VCH Verlag GmbH 
Journal 
English 

AB The absolute configuration of carbene complexes 7 was assigned to be R for 
C-9 

on the basis of the x-ray structure of dithiolane derivative 8g. The 
corrected 

Scheme 3 is given. In the Exptl. Section, the absolute configuration should 
be added and/or corrected for several compds. as follows: 7a-c (8S«,9R*). 7d 
(8R«,9R*), 7j (8R,9R), 8a, b (8S«,9S«), 8c (8R\9S»), 8d,f,g,h,j (8S,9S), 
8e,i (8R,9S), 9c (3S«,4R*), 9e (3S,4R), 9f,g,j (3S,4S). 
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TITLE: First highly regio- and diastereoselective {3+2] 

cycloaddition of chiral nonracemic Fischer carbene 

complexes with azomethine ylides: an enantioselective 

synthesis of (+) -rolipram 
AUTHOR (S) : Barluenga, Jose; Fernandez-Rodriguez, Manuel A. ; 

Aguilar, Enrique; Fernandez-Mari , Felix; Salinas, 

Alejandro; Olano, Bernardo 
CORPORATE SOURCE: Institute Universitario de Quimica Organometalica 
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AB A new procedure for the synthesis of 1, 3, 4-trisubstituted and 

1, 4 -di substituted pyrrolidin-2-one derivs. in an enantioselective fashion 
is reported. The 1,3-dipolar cycloaddn. of (±) -menthol- and 
(-) -8-phenylraenthol-derived chromium Fischer alkoxy alkenyl carbene 
complexes with in situ-generated functionalized azomethine ylides gives 
the corresponding cycloadducts as chelated tatracarbonyl Fischer carbene 
complexes. Only one regioisomer is detected in all cases, and the 
diastereoselectivity of the reaction is very high when (-) -S-phenylmenthol 
derived carbenes are employed. Oxidation and further transformation of the 
cycloadducts provide an easy access to pyrrolidin-2-ones. The 
antiinflammatory and antidepressant drug (+) -rolipram is readily prepared in 
four steps in a 201 overall yield by taking advantage of this newly 
developed mathodol. 

REFERENCE COUNT: 111 THERE ARE 111 CITED REFERENCES AVAILABLE FOR 
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, 1009-1017 
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AB Structure activity studies of N-phenylrolipram derivs. led to the 

identification of highly potent PDE4 inhibitors. The potential of these 
inhibitors for cellular activity was routinely assessed in an assay of 
fMLP induced oxidative burst in human eosinophils. Since 1st generation 
PDE4 inhibitors were plagued with a number of unwanted side effects, 

parallel 

structure activity studies for competition with the [3H] -rolipram binding 
site in rat brain were performed. In this fashion 5- [4- (3-cyclopentyloxy- 
4-methoxyphenyl) -2-oxopyrrolidin-l-yl] -3- (3 -me thoxybenzyloxy) benzoic acid 
N'.N'-dimethylhydrazide was identified as a potent inhibitor of PDE4 which 
exhibits >1000 fold selectivity vs. PDE3, and is a nanomolar inhibitor in 
all the cellular assays tested. Studies on the stereoselectivity of PDE4 
inhibition of this class of rolipram based compds. revealed, that for 
example (S) -4- (3-cyclopentyloxy-4-methoxyphenyl) -l-(-3- (3- 
me thoxybenzyloxy) phenyl] pyrrolidin-2 -one is a more potent inhibitor than 
the (R) -enantiomer. This effect can also be observed in primary human cells 
where the (S) -enantiomer is .apprx.10 fold more potent than the 
corresponding (R) -enantiomer . 
REFERENCE COUNT: 38 THERE ARE 38 CITED REFERENCES AVAILABLE FOR THIS 
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The authors introduce a new approach to improving the therapeutic window 
of PDE4 (type 4 cAMP- specif ic phosphodiesterase) inhibitors, which is 
aimed at the identification of the specific targets for emesis and 
efficacy. To this end, they prepared an emetic, efficacious, and 
competitive PDE4 inhibitor (APIIMQ) (I) capable of covalently tagging its 
biol. targets upon photoactivation. This provides the possibility of 
identifying the emesis and efficacy targets of PDE4 inhibitors. To the 
authors knowledge, this is the first reported example of the preparation of 

highly emetic and efficacious PDE4 photoaf f inity probe. 
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AB A method is provided for the prophylaxis or treatment of COPD by 

administering a PDE4 inhibitor which has a defined therapeutic ratio. 
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Catalytic enantioselective synthesis of the 

phosphodiesterase type IV inhibitor (R) - {-) -rolipr, 

via intramolecular C-H insertion process 

Anada, Masahiro; Mita, Oriej Watanabe, Hiroko; 

Kitagaki, Shinjii Hashimoto, Shunichi 

Graduate School Pharmaceutical Sciences, Hokkaido 

Univ. , Sapporo, 060, Japan 

Synlett (1999), (11), 1775-1777 

CODEN: SYNLES; ISSN: 0936-5214 

Georg Thieme Verlag 

Journal 

English 

CASREACT 132:1224 69 



OMe 

6- 



V? ,N-p-C6H 4 -N02 I 
>^CO 
MeO— CO 



O P-C6H4-NO2 II 



A new route to (R) -(-) -rolipram was developed, wherein the key step relies 
on enantioselective intramol. C-H insertion of N-alkyl-N- (4-nitrophenyl) - 
a- (methoxycarbonyl) -a-diazoacetamide I catalyzed by a chiral 
dirhodium(II) complex. A dirhodium(II) carboxylate incorporating 
N-benzene-fused (S) -phthaloyl-tert-leucinate as a bridging ligand proved 
to be the catalyst of choice for this process, providing the desired 
2-pyrrolidinone II in 881 ee. 

COUNT: 30 THERE ARE 30 CITED REFERENCES AVAILABLE FOR THIS 
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TITLE: Synthesis of N-arylrolipram derivatives - potent and 

selective phosphodiesterase-IV inhibitors - by copper 
catalyzed lactam-aryl halide coupling 

AUTHOR(S): Aebischer, Esther* Bacher, Edmond; Demnitz, F. W. 

Joachim; Keller, Thomas H. 1 Kurzmeyer, Miriam; Ortiz, 
Marta L./ Pombo-Villar, Esteban; Weber, Hans-Peter 

CORPORATE SOURCE: NOVARTIS Pharma AG, Preclinical Research, Basel, 

CH-4002, Switz. 

SOURCE: Heterocycles (1998), 48(11), 2225-2229 

CODEN: HTCYAM; ISSN: 0385-5414 
PUBLISHER: Japan Institute of Heterocyclic Chemistry 

DOCUMENT TYPE: Journal 
LANGUAGE: English 
OTHER SOURCE (S): CASREACT 130:153528 

AB The copper catalyzed coupling of rolipram with a wide variety of aryl 
halides affords N-arylrolipram derivs. , potent and selective 
phosphodiesterase type-IV inhibitors. 

REFERENCE COUNT: 22 THERE ARE 22 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 



L3 ANSWER 28 OF 39 CAPLUS COPYRIGHT 2007 ACS on STN 
ACCESSION NUMBER: 1999:1280 CAPLUS 

DOCUMENT NUMBER: 130:177372 

TITLE: N-Arylrolipram derivatives as potent and selective 

PDE4 inhibitors 

AUTHOR (S): Bacher, Edmond; Boer, Christiana; Bray-French, 

Katharine; Demnitz, F. W. Joachim; Keller, Thomas H. ; 

Mazzoni, Lazzaro; Muller, Thomas; Walker, Christoph 
CORPORATE SOURCE: Respiratory Disease Therapeutic Area, Novartis Horsham 

Research Center, West Sussex, UK 
SOURCE: Bioorganic & Medicinal Chemistry Letters (1998), 

8(22), 3229-3234 

CODEN: BMCLE8; ISSN: 0960-894X 
PUBLISHER: Elsevier Science Ltd. 

DOCUMENT TYPE: Journal - 

LANGUAGE: English 

AB Derivatization of rolipram led to the identification of 

3-(4- (3-cyclopentyloxy-4-methoxyphenyl) -2-oxo-pyrrolidin-l-ylJ -5- (3- 
methoxybenzyloxy) benzoic acid N* ,N* -dimethylhydrazide, a potent and 
selective inhibitor of PDE4, which inhibits the activation of human 
leukocytes with pIC50 values in the range of 7.3-7.8, and blocks 
antigen-induced eosinophilia in Brown Norway rats at a dose of 1 mg/kg. 
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1, 4-Cyclohexanecarboxylates: Potent and Selective 
Inhibitors of Phosophodiesterase 4 for the Treatment 
of Asthma 

Christensen, Siegfried B. ; Guider, Aimeo; Forster, 
Cornelia J.; Gleason, John G.i Bender, Paul E. ; 
Karpinski, Joseph M.; DeWolf, Walter E. Jr.* Barnette, 
Mary S.i Underwood, David C. ; Griswold, Don E. ; 
Cieslinski, Lenoca B.; Burman, Miriam; Bochnowicz, 
Steven; Osborne, Ruth R.; Manning, Carol D.; Grous, 
Marilyn; Hillegas, Leonard M. ; Bartus, Joan O'Leary; 
Ryan, M, Dominic; Eggleston, Drake S.; Haltiwanger, R. 
Curtis; Torphy, Theodore J. 

Research and Development, SmithKline Beecham 

Pharmaceuticals, King of Prussia, PA, 19406-0939, USA 

Journal of Medicinal Chemistry (1998), 41(6), 821-835 

CODEN: JMCMAR; ISSN: 0022-2623 

American Chemical Society 

Journal 
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AB Evaluation of a variety of PDE4 inhibitors in a series of cellular and in 
vivo assays suggested a strategy to improve the therapeutic index of PDE4 
inhibitors by increasing their selectivity for the ability to inhibit PDE4 
catalytic activity vs. the ability to compete for high affinity 
(3H) roiiprara-binding sites in the central nervous system. Use of this 
strategy lad ultimately to the identification cyclohexanecarboxylic acid I 
(SB 207499, Arif lo) , a potent second-generation inhibitor of PDE4 with a 
decreased potential for side effects vs. the archetypic first generation 
inhibitor, (R) -rolipram. 
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Role of phosphodiesterase inhibition in regulating 
cyclic AMP content of U937 cells 
Grous, Marilyn; Christensen, Siegried B.; Burman, 
Miriam; Cieslinski, Lenora; Huang, Lisa; Torphy, 
Theodore J.; Barnette, Mary S. 
Dep. Pulmonary Pharmacology, SmithKline Beecham 
Pharmaceuticals, King of Prussia, PA, 19406, USA 
Pharmacology Reviews and Communications (1997), 9(4), 
237-245 
CODEN: PHRCF6 

Harwood Academic Publishers 
Journal 
English 

The role of phosphodiesterase (PDE) isoenzymes was determined in regulating 
cAMP content of U-937 cells, a human monocytic leukemic cell line. CAMP 
content was determined after incubating cells with various concns. of 
several 

selective and non-selective PDE inhibitors in the presence of an adenylyl 
cyclase activator, PGE2 (0.1 fU4) . The PDE4 selective inhibitors 
rolipram, TVX 2706, denbufylline, and Ro 20-1724 increased cAMP content 
with EC50 values of 0.6, 0.7, 0.8, and 4.0 mM, resp. AH 21-132, a 
mixed PDE3/4 inhibitor also increased cAMP content with an EC50 - U 
MM. In addition, cAMP content was not altered by 100 pM siguazodan, a 
PDE3 inhibitor, or zaprinast, a selective inhibitor of the cGMP-specif ic 
PDE (PDE5) . Selective PDE4 inhibitors not only inhibit catalytic PDE4 
activity, but also are capable of displacing [3H] -rolipram from a high 
affinity binding site. Therefore, the authors attempted to determine if 
increases in cAMP content in U-937 cells in the presence of various PDE 
inhibitors correlated with either of these actions. It was found that 
•increases in cAMP content correlated equally with either inhibition of 
PDE4 catalytic activity (Spearman's Rho - 0.64) or displacement of 
[3H) -rolipram binding (Spearman's Rho - 0.6). The data supports the 
conclusion that PDE4 is the major isoenzyme regulating cAMP content of 
U-937 cells and that increases in cAMP content in these cells correlate 
equally with either inhibition of PDE4 catalytic activity or displacement 
of [3H] -rolipram binding. 
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AB The temperature dependence of the chiral separation of rolipram and 
structurally 

related racemates was investigated by HPLC with Chiralcel-OD as a 
stationary phase. The thermodn. data reveal that the enantiosepn. of 
rolipram and 2 other racemates belong to the unusual case of 
entropy-controlled sepns. whereas for the remaining racemates the expected 
enthalpy-controlled sepns. were observed In particular, at 20' not 
even a partial separation is obtained for rolipram whereas a complete 
baseline 

resolution is achieved at 65*. 
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phosphodiesterase 4 (PDE4) inhibitors with either 
inhibition of PDE4 catalytic activity or competition 
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AUTHOR(S): Barnette, MaryS.; Bartus, O. • Leary Joan; Burman, 

Miriam; Christensen, Siegfried B. ; Cieslinski, Lenora 
B.; Esser, Klaus M. ; Prabhakar, Uraa S.; Rush, Julia 
A.; Torphy, Theodore J. 
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Phosphodiesterase 4 (PDE4) inhibitors are novel anti -inflammatory compds. 
Unfortunately, the archetypal PDE4 inhibitor rolipram produces central 
nervous system and gastrointestinal side-effects. To exploit these 
agents, the authors need to identify PDE4 inhibitors that retain the 
anti -inflammatory activity with a reduced potential to elicit unwanted 
side-effects. PDE4 possesses both cAMP catalytic activity that is 
inhibitable by rolipram and a high affinity binding site for rolipram. 
The function of this high affinity rolipram binding site is unclear; 
however, certain Pharmacol, effects of PDE4 inhibitors are associated with 
competition for this site. Since PDE4 inhibitors suppress both monocyte 
and neutrophil activation, the present expts. were carried out to 
establish a correlation between suppression of monocyte activation {tumor 
necrosis factor alpha (TNFa) formation] or suppression of neutrophil 
activation (degranulation) with inhibition of either PDE4 catalytic 
activity of (3H) rolipram binding. Suppression of TNFa formation 
demonstrated a strong correlation with inhibition of PDE4 catalytic 
activity (r - 0.87; Spearman's Rho - 0.79), whereas there was no 
correlation with inhibition of [3H] rolipram binding (r - 0.21; Spearman's 
Rho - 0.16). Suppression of neutrophil degranulation was not associated 

i 

inhibition of PDE4 catalytic activity (r • 0.25; Spearman's Rho - 0.33), 
but was associated with inhibition of [3H] rolipram binding (r - 0.68; 
Spearman's Rho - 0.6). These results indicate that anti-inflammatory 
effects of PDE4 inhibitors can be associated with either inhibition of PDE4 
catalytic activity or high affinity rolipram binding. 
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AB Elevation of cAMP content inhibits eosinophil function. Because 

phosphodiesterase IV (PDE IV) appears to be the major PDE isoenzyme 
present in eosinophils, inhibitors of this isoenzyme should suppress 
eosinophil activation. Previous studies on PDE IV have revealed that this 
enzyme possesses both cAMP catalytic activity that is inhibi table by 
rolipram, a prototypical PDE IV inhibitor, and a high-affinity binding 
site for rolipram. The function of 'this high-affinity rolipram binding 
site relative to the inhibitory action of compds. is not clear because the 
rank order potency of PDE IV inhibitors for competing with (3H) -rolipram 
binding is distinct from that for inhibiting cAMP hydrolysis. 
Consequently, the present expts. were carried out to fulfill the following 
objectives: (1) to determine whether PDE IV inhibitors suppress eosinophil 
function and, if so, (2) to establish a correlation between this 
functional activity and inhibition of PDE IV catalytic activity or 
interaction with the high-affinity rolipram binding site. Various PDE 
inhibitors produce approx. 601 maximal inhibition of f ormylmethionine- 
leucine-phenylalanine-induced superoxide anion production, so that IC30 
concns. were used as a basis to compare the potency of various PDE 
inhibitors. Selective. PDE IV inhibitors were the most potent compds. 
tested. PDE inhibitors selective for other isoenzymes were devoid of 
activity or considerably less potent. Comparing the ability of several 
selective PDE IV inhibitors to suppress superoxide anion formation 
revealed a stronger correlation for inhibition of PDE IV catalytic 
activity (r2 -.74, ; Spearman's rho -.83) than for inhibition of 
3H-roliprara binding (r2 -.33, ; Spearman's rho -.47, P >.05). These 
results show that selective PDE IV inhibitors can suppress eosinophil 
function and suggest that, within this series of compds., the suppression 
is more closely associated with an inhibition of PDE IV catalytic activity 
than with competition for the high-affinity (3H] -rolipram binding site. 
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AB A method is disclosed for selecting phosphodiesterase IV (PDE IV) 

inhibitors which have a salutory therapeutic index; compds. having these 
properties are also disclosed. The compds. have a ratio of iO.l 
for the IC50 for the PDE IV catalytic form binding rolipram with high 
affinity divided by the IC50 for the form binding rolipram with low 
affinity. The compds. are useful for e.g. treating inflammation or 
dilating bronchi. Data for high- and low-affinity binding compds. are 
presented. PDE IV inhibitors with a selectivity ratio iO.l, e.g. 
cis-[4-cyano-4- (3-cyclopentyloxy-4-methoxyphenyl) cyclohexan-1- 
carboxylate) , demonstrated a 100-fold improvement in their therapeutic 
index in comparison with the archetypal PDE IV inhibitor, R-rolipram. 
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(no data), useful in the treatment of inflammatory conditions (no data), 
etc., are prepd. Thus, 3- (carbomethoxy)benzyltriphenylphosphoniura bromide 
was reacted with 3-cyclopentyloxy-4-methoxybenzaldehyde in the presence of 
BuLi, producing Me 3- (2-{3- (cyclopentyloxy) -4- 

methoxyphenyljethenyljbenzoate (36* cis-isomer, 36* trans-isomer) . 




AB The title compds. (I; A, B - direct bond, (un) substituted Cl-5 alkylene, 
(un) substituted alkenyl, (un) substituted phenylene; Rl - Me, Et, CF2H, 
CF3; R2 - Cl-6 alkyl, alkoxyalkyl, phenoxyalkyl, cycloalkyl, etc.; Y - 
direct bond, 0, NR6, S; R6 - H, CI -4 alkyl; Z - (un) substituted monocyclic 
or bicyclic heterocyclyl] , which are inhibitors of phosphodiesterase IV 
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A series of benzopyran derivs. of rolipram has been prepared, one of which, 
I, proved to be a potent inhibitor of the phosphodiesterase (PDE) IV 
isoenzyme. The enantiomers of I were separated and activity shown to reside 
mainly in the (+) -enantiomer. These novel compds. display much reduced 
activity on the high affinity form of PDE IV relative to rolipram. 
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Chiral HPLC resolution of the phosphodiesterase IV (PDE IV) inhibitor 
rolipram (I) provided (-)-I and (+)-I; (+)-I was converted into its 
1- (4-bromobenzyl) derivative (II), X-ray structural anal, of II established 
the absolute configuration as R, which provides the 1st direct evidence for 

previously assumed assignment of configuration. The crystal structure of 
II and the PDE inhibitory activity of both enantiomers are discussed in 
the context of a previously proposed topol. model. 
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AB Phenylpyrrolidi nones I (R - (un) substituted pyridyl, morpholino, 

4-piperidinyl, thienyl, pyrimidyl, thiazolylj m - 0-2; n - 0, 1; Rl - H, 
C02H, carbalkoxy, carboxamido, heterocyclylj R2 - H, halo, alkyl, 
cyclpropyl, etc.; R3 - H, halo, CN, alkyl, alkoxy, etc.; R4 - H, or R5; R5 
- alkoxy, halo, N02, amino, etc.; R6 - alkyl, cycloalkyl, etc.; Z-O, S; 
Y - O, NH, alkyliraino) were prepared as inhibitors of tumor necrosis factor 
production (formulations given) . Thus, 

(R) -1- (2-acetaraido-4-thiazolylraethyl) - 

4- (3-cyclopentyloxy- 4 -me thoxyphenyl) -2-pyrrolidinone was prepared by 
treatment of (R) -4- (tert-butoxycarbonylamino) -3- (3-cyclopentyloxy-4- 
methoxyphenyl)butyrate with CF3C02H in HCC13 and then 2-acetamido-4- 
thiazolecarboxaldehyde; after 3.5 h the mixture was treated with Na 
borohydride in THF-MeOH. 
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Title compds. I [Rl - (substituted) alkyl, (unsatd.) cycloalkyl, 
polycycloalkyl, etc.; XI - O, S; X2 - O, iraino; X3 - H, X; X - R2Y, halo, 
nitro, amino, formamido; R2 - (f luorinated) Me or Eti Y - O, S, SO, S02; 
R3 - H, halo, cyano, (halo)alkyl, etc.; R3' - H, halo, (halo)alkyl, 
(substituted) cyclopropyl, etc.; A - (alkyl) phenyl, (alkyl) naphthyl; R8 - 



